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In recent years, o bulk of literature has beon
publicshed on 'O and the related M syndrome
whtich develops atter administration of volatile
anaesthetics of which halothane is the mosL com-

mon. It is now generally accepted that a rise
of myoplasmie Cat? underlies muscular rigidity
during M. The central role played by external
Ca** in the produclion of "abnormal" contracti-
res caused in vitro in MH muscele by halothane

and catfeine hhs been deseribed previonsly (1).

Caffeine is known to induen eombractiures on iso-
Labed stpinted misele atrips, cither by (s ac-
Livn vn aarcoplasmic reticulum or by increeasingy
Lhe permeab il ity o ta’tt Chrourh the sarcolommn .,
I Che experinents degedbed e o Lhe Trotated
soyeobemmnt omemlneine Cenelions weres begcted o
Che e onmbaine s i bve Bo=E et bvatied AT =
il Poas Che e Lipied eompeoss b o,

METHODS

Stresa-susceplible (S) Belgian Landrace (RL)

and stress-resistant (R) large White (LW) pigs
weiphing N0-60 kg were used in all experiments.
Muscle Liopsies were taken Crom Lhe m. semimem~
branosus and m. pgracilis of pirgs anarathetised
with 1.V. thiopentone sodium 25 the only anacs-
thetic agent. Sarcolemma) membranes wcre isola-
ted after homogenisation and digestion in 1 M

Nal (2). Na-K activaled ATP-ase in the presen-
ce and absence of 1 miM onabaine was measured at
37°C in an ATP repenerating system (2). Phos-

pholipids were determined quanlitatively after
hyidrolysis by phospholipase D, liberating fren
choline which was cstimated colorimetrically
(Wako-Japan) ., Cholesterol was determined after
hydrolysis with cholesterolhydrase (Wako-Japnn),
Glycerol was assayed enzymatically after saponi-
fieation of the triglycerides with ethanolic
KON (Bochringer Mannheim Diagnostica).

“I'he relative composition of Lhe phosphatides
was determined after precipitation in jice-cold
acetone, dissolved in chloroform and separated
by TLC. The fractions were viewed under UV
light after spraying with an aguous solution of
0,01 7 1-milino-8-naphlalene sulfonate and es-
Limaterl after scanning densitomstry.
Total lipids (To) were extracted Crom the sarco-
lemmal membranes of m. semimembranosus and m.
gracilis ol I R and X 5 piga with chlorolorm-
methanol (M:1).  The Lotal falty acid composi-
Lion (Mo) and Lhe eomposition of fatty aeids
liberated after Lreatment of Lhe tolal lipids
with lipase (FTo) were determined by TLC-GC (3).
From the TTo and the FTo the proportion of fatty
acids liberated by lipase (PpTo) was calculated

as FTo 100
o

ol

3

Pr,To

RESULTS.

Na-K ATP-ase of sarcolemmal membrane fractions
isolaled f'rom m. gracilis and m. semimembrano-
sus, and its inhibition by ouabaine, is very
similar in resistant LW and sensitive BL.

No sipnificant difference was observed, neither
between the total activities nor between the
ouabaine inhibiked activities. A relatively im-
portant variation is common for all isoclates and
is probably due to the presence of foreign pro-
teins in these relative impure preparations.

The relative low inhibition by ouabaine - a va-
lue of al least 75 X was to be expecled - is
probably due to the same causes.

The quantitative analysis of lipids in the iso-

1ated sarcolemnnl membranes wns performed on 12
R and 1.0 0 pign, Ho differences could be Tound
neilher for phospholipids nor for cholesterol or
glyrcerol in both m. gracilis and m. semimembrano-
sus of both groups of pigs.
The phospholipids of the same isolates consisted
mainly of phosphatidyleholine, less phosphatidyl-
cthonolamine and phosphatidylserine whilst only
troces of sphingomyeline and lysophosphorylcho-
line were found. WNo differences in phospholipid
composition of sarcolemmal membranes in both
miacles of B oand R pipgs could he detected,
The values of TTo, Fle and Pyto for the main fat-
Ly nedda (G160, €18:0, C1A:1 and CIR:2) of the
proup were eomparad with thone of Lthe R gronp,

(Witeonzon's test), Mo the "o valuea no dif=
ogvnine whn nbzepeverll bebwern Lhe Lwo pevonpn,
However, hiphly cigntficant A fropenes (p ¢ 0.00)
way Tound beLwesn Lhe PR'l'o values of Lhe § and

R pigs. In comparison with the R pigs more un-
saturated fatty acids (C18:1 and C18:2) and less
saturated fatty acids (€16:0 and C18:0) were li-
beratcd from the S fats by lipase treatment.

DISCHISION

Little is known about the binding of Ca'* to
anionic sites located in or on the cellular mem-
branes. If anionic sites are present on the ou-
ter surface of the sarcolemma which may be neu-
tralised by either Na* or Ca'*, occupabion by Cat
should initiate its inward movement. However,
mensurements of the Na-K ATP-ase activity and its
inhibition by ouabaine could not reveal any dif-
ferences between the R and S pigs.

Variations between membrane structures will be
determined e¢.a. by the kind of lipids, polar
groups, interaction between different latty acid
chains, the degree of unsaturation and the quan-
titative rvelation of lipids to protein. \le were
not able fo show any diffevence between the phos-
pholipid, fhe cholesterol and the glycerol com-
position (expressed as mg/mg of protein) between
muscles of MH susceptible and MH resistant pigs.
However, highly significant differences were ob-
served in Lhe release of ratty acids by lipase

on the total lipids, isolated from sarcolemmal
membranes more unsaturated fabty acids were 1li-
berated by lipase [rom the S pig in comparison
with the R pig membrancs.

It has beren suggested previously that mitochon-
dria of 5 pigs should contain more saturated fat-
ty acids than those of R pigs (4). Our findings
indicate a difference in the positional incorpo-
ration of the fatty acids in one of the 1lipid
fractions of sarcolemmal membranes although no
differences were ohserved in the total fatty acid
composition.
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